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CONTAINER CARRYING SYSTEM AND METHOD 
FOR USE IN AN AUTOMATED FILLING PROCESS 

FIELD OF THE INVENTION 
5 [0001] This invention generally relates to automated dispensing systems. More 

specifically, this invention is directed to a container carrying system and method for use 
in a container filling process, such as an automated prescription dispensing system. 

BACKGROUND OF THE INVENTION 
[0002] Various systems have been developed to automatically fill large quantities of 

10 prescription bottles for use primarily in mail order pharmacies. For example, U.S. Patent 
No. 5,208,762 to Charhut describes an automated prescription bottle filling system sold 
by Automed Technologies, Inc., under the trademark OPTIFILL®. The system 
automatically fills, labels, caps, and sorts prescription bottles in accordance with 
prescription orders stored in a database. 

15 [0003] Some automated prescription dispensing systems are carrier-based. Such 
carrier-based systems have been well-known and widely used in the prescription 
dispensing industry for over a decade. An example of a carrier-based system is the 
AUTOSCRIPT II™ system originally manufactured by Automated Prescription Systems 
(now McKesson Automated Prescription Systems) in the early 1990s. Another example 

20 of a carrier-based system is illustrated in Lasher et al. U.S. Patent No. 5,771 ,657. In both 
of these systems, carriers loaded with empty prescription bottles are transported to 
dispensers containing various prescription drugs, where each bottle is filled with the 
prescription corresponding to the prescription information on the bottle label. 
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[0004] A significant limitation of both carrier and non-carrier based dispensing 
systems is their lack of ability to effectively accommodate prescription bottles of multiple 
sizes. Charhut describes a non-carrier system that uses a conveyor lane to pass a row of 
bottles under an automated filler. As illustrated in FIG. 2 of Charhut, the system has 
5 three conveyor lanes. Bottles of three different sizes are filled by assigning each bottle 
size to a conveyor lane. This approach has a number of shortcomings. First, the system 
requires a separate conveyor lane to handle each different bottle size. Second, because a 
singre~cTrst^ comprise several prescriptions havin^bottles of various - 

sizes, the system requires a sorting conveyor to sort the bottles coming off the three 

10 conveyor lanes into customer orders. This sorting subsystem reduces the efficiency and 
speed of the system and introduces an additional step into the process, with an 
accompanying opportunity for system malfunction or error. 
[0005] In Lasher, bottles of various sizes are loaded onto assigned locations on a 
carrier for filling using a conveyor-system like that described in Charhut. Lasher 

15 describes a bottle carrier having bottle wells arranged in a 4x6 array. As shown in FIGS. 
4A and 4B of Lasher, the wells are sized to accommodate two standard bottle sizes. The 
leading row consists of four wells sized to accommodate four large bottles and the 
remaining five rows consist of four wells sized to accommodate twenty small bottles. 
According to Lasher, this breakdown is a close approximation to the anticipated 

20 requirements for large and small bottles. However, in practice, the actual combination of 
bottles of each size needed for a given set of prescription orders varies widely and is 
difficult to predict. Thus, in addition to other limitations of the system disclosed in 
Lasher, the carriers often will not have the optimal number of wells of each size actually 
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needed. Consequently, bottles must often be placed in a queue to wait for a well that fits 
or carriers with empty wells must be processed through pill dispensers. These 
shortcomings can significantly reduce the output rate of the dispensing system. 
Moreover, customer orders must often be split over multiple carriers if the various sized 
5 bottles of an order cannot be accommodated in the available wells of a single carrier. 
Because the bottles of a single customer order may be split over multiple carriers, the 
system requires a carrier consolidating system, comprised of a turntable and other 
complex mechanisms, solhat all of the bottles of an order can be removed from multiple 
carriers for packaging and shipping. The carrier consolidation system is shown in FIG. 7 
10 of Lasher. Like the sorting system in Charhut, this carrier consolidation system reduces 
the efficiency and speed of the system and introduces an additional step into the process, 
with an accompanying opportunity for error. 

[0006] Thus, there is a strong need for a system that allows multiple sized bottles to be 
loaded onto a conveyor system for filling, which avoids the need for sorting or 
1 5 consolidating carriers after filling. The system of the present invention provides these 
and other advantages. 

SUMMARY OF THE INVENTION 
[0007] The invention provides a container carrier system for use in an automated 
process for filling containers of multiple sizes. The carrier system includes one or more 
20 pallets, each pallet comprising a structure defining a plurality of compartments for 

holding containers. Each compartment is sized to hold a container size. The system also 
includes a plurality of pucks of one or more sizes. The pucks are structured to be 
temporarily loaded onto the pallet to adapt the compartments to hold one or more 
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additional container sizes. Each pallet can be repetitively configured to hold various 
desired combinations of containers of different sizes by loading and unloading pucks 
from the pallet. 

[0008] The system also preferably includes a puck configuration subsystem for 
5 repetitively configuring each pallet to hold various desired combinations of containers of 
the first container size and second container size by loading and unloading pucks. A 
pallet conveyor transports the configured pallet from the puck configuration subsystem to 
the "filling process ahdreturns the pallet" from tHeTfilling processto the puck configuration 
subsystem for reconfiguration. 

1 0 [0009] The puck configuration subsystem can include a puck unloading station for 
unloading pucks from the pallet and one or more puck loading stations for loading pucks 
on the pallet. The puck unloading station can include a puck picker comprising one or 
more grippers for selectively gripping and releasing the pucks, a puck accumulator belt 
for accumulating pucks, and a plurality of linear actuators for positioning the puck picker 

1 5 such that the puck picker can remove a selected number of pucks from the pallet and 
release the selected pucks onto the accumulator belt. Each puck loading station can 
include a puck picker comprising one or more grippers for selectively gripping and 
releasing pucks, a puck accumulator belt for accumulating pucks, and a plurality of linear 
actuators for positioning the puck picker such that the puck picker can remove a selected 

20 number of pucks from the accumulator belt and load the selected pucks on the pallet. 
[0010] The invention also includes a method for automatically filling prescription 
orders, where at least a portion of the orders comprise prescription containers of multiple 
sizes. A plurality of pallets is provided. Each pallet has a number of compartments for 
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holding containers of a given size. The prescription orders are organized into groups. 
Each group comprises a total number of prescription containers equal to or less than the 
number of compartments. The number of containers of each size in each group is 
determined. A plurality of pucks is provided. Each puck is structured to adapt a 
5 compartment to hold a container of one or more additional sizes. The group of orders is 
assigned to a pallet. The compartments of the pallet are then loaded with a number of 
pucks equal to the number of containers of the additional size in the group assigned to the 
pdletrTkexoffip 

Containers of the first size are inserted into compartments without a puck and containers 
10 of the additional sizes are inserted into compartments with pucks corresponding to the 
size of the container. The pallets are then transported through an automated dispensing 
system to fill the containers. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] These and other features, aspects and advantages of the invention will become 
15 more fully apparent from the following detailed description, appended claims, and 
accompanying drawings where: 

FIG. 1 is a perspective view of a pallet comprising a structure defining a plurality 
of compartments for holding containers and pucks; 

FIG. 2 is a sectional view of the pallet of FIG. 1 ; 
20 FIG. 3 is a perspective top view of two pucks; 

FIG. 4 is an exploded bottom view of a puck and a container; 
FIG. 5 schematically illustrates an automated prescription dispensing system 
incorporating a carrier system for filling containers of a plurality of sizes; 
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FIG. 6 is a block diagram showing a process for automatically filling prescription 
orders, where a portion of the orders include bottles of multiple sizes; 
FIG. 7 is a top view of a puck unloading station; 
FIG. 8 is a side view of the puck unloading station of FIG. 7; 
FIG. 9 is a block diagram showing a process performed by a puck unloading 

station; 

FIG. 10 is a top view of a 120cc puck loading station; 

FIG. 12 is a top view of a 75cc puck loading station; 

FIG. 13 is a side view of the puck loading station of FIG. 12; and 

FIG. 14 is a block diagram showing a process performed by a puck loading 

station. 

[0012] For clarity, the drawing figures illustrate the general configuration of a 
preferred embodiment of the system and method. Descriptions and details of well-known 
features and alternative embodiments of the invention are omitted to avoid unnecessarily 
obscuring the invention and because people of ordinary skill in the art will appreciate and 
understand the invention is capable of and teaches various alternative embodiments. The 
drawings are provided for illustrative purposes only and should not be used to unduly 
limit the scope of the invention. 

DESCRIPTION 

[0013] The invention provides a container carrier system and method for use in an 
automated process for filling containers of multiple sizes. The carrier system and method 
described herein allow various combinations of containers of multiple sizes to be loaded 



onto a carrier for filling in a conveyor-type automated filing process. The system can be 
used in any automated processes for filling bottles or other containers of multiple sizes. 
The system is particularly adapted for use in an automated prescription dispensing 
process for filling orders comprising prescription bottles of multiple sizes, but may be 
5 used for other types of products. 

Carrier Pallets 

[0014] With reference to the embodiment shown in FIGS. 1 and 2, the carrier system 
includesa rp"dler20~forholdin^^nt^n^ THepallet"20 hasa b^^22~^^slnrcture ~ 
defining a plurality of compartments 26 adjoining the base. The compartments can be 

10 constructed from tooling affixed to the base or can be integrally formed with the base. 
The illustrated embodiment of the invention is adapted for use in an automated 
prescription dispensing process. In this preferred embodiment, the pallet is square and 
has twenty-five compartments arranged in rows and columns. Pallets can have various 
other shapes and numbers of compartments. Each compartment 26 is sized to securely 

15 hold a particular size of container. The compartments can be of any of a variety of 

geometrical shapes, and are preferably of the same shape as the containers being filled to 
securely hold the containers during the filling process. In the illustrated embodiment, the 
compartments 26 are of a tubular, cuplike shape for holding cylindrical prescription 
bottles of a 200cc size 29c. 

20 [0015] Each compartment 26 has tubular side walls 27 defining an opening 28 for 
receiving either a bottle or a puck. As used herein, the term "puck" refers to any device 
that is loaded on a pallet to reduce or enlarge the size of a compartment opening 28. 
Each puck is structured to be removeably loaded onto the pallet to adapt a compartment 
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to hold a particular container size. The illustrated embodiment includes two puck sizes, 
one size of puck 30a is sized to hold a 120cc bottle 29a and the other size of puck 30b is 
sized to hold a 75cc bottle 29b. The pucks are loaded onto the pallet by inserting each 
puck into a compartment 26. As used herein the terms "loading" and "inserting" refer 
interchangeably to positioning the puck in and/or over a compartment so as to reduce or 
enlarge the opening. 

Pucks 

-[0016]- -FIGS~3-and-4-illustrate examples'of pucks for use witlracarrier sj^teriTfoF^ ~ 
automated prescription dispensing system. Each puck 30a and 30b is preferably of a 
cuplike shape having a bottom 32, tubular outer side walls 34 and tubular inner side walls 
35. Inner side walls 35 define an opening 36 for receiving a container. In the illustrated 
embodiment, the opening 36 of the 120cc puck 30a is sized to receive and securely hold a 
120cc prescription bottle 29a. The opening 36 of 75cc puck 30b preferably includes a 
plurality of ribs 38 for reducing the circumference of the opening 36 to receive and 
securely hold a 75cc bottle. The outer side walls 34 and inner side walls 35 define a 
tubular slot 40 in the bottom 32 of the puck for receiving the tubular side walls 27 of a 
compartment 26. In the illustrated embodiment, pucks are loaded onto the pallet by 
placing pucks 30a or 30b over compartments 26 such that the tubular side walls 27 of 
each compartment are received within the tubular slot 40 of each puck. 
[0017] Pucks can be loaded in various combinations of sizes to achieve the desired 
configuration of the pallet. For example, the pallet illustrated in FIG. 1 is configured to 
hold five 120cc bottles 29a, fifteen 75cc bottles 29b and five 200cc bottles 29c. Various 
other combinations can be made by adding or removing pucks. The pallet preferably 
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includes a tag 42, such as a radio frequency (RF) tag, for electronically recording the 
puck configuration of each pallet. The system also preferably includes a tag reader and 
writer (not shown) for recording and retrieving information stored on the tag. 

Puck Configuration Subsystem 
[0018] With reference to FIG. 5, the system preferably includes puck configuration 
subsystem 44 for loading and unloading pucks from pallets. The puck configuration 
subsystem 44 preferably includes a puck unloading station 46 and one or more puck 
-"loading-staticro^ 

and puck loading station 50 loads pucks for 75cc bottles. Alternatively, a single machine 
can be used to load and/or unload the one or more puck sizes. A conveyor system 52 can 
be used to transport the pallets through the puck configuration subsystem 44 and filling 
process 45, where prescription bottles of three different sizes are loaded into the pallets 
and filled using conventional automated prescription dispensing equipment like the 
OPTIFILL® system illustrated in Charhut, U.S. Patent No. 5,208,762. The filling 
process 45 typically comprises a bottle loading station 51, a bottle filling station 53, and a 
bottle unloading station 55. After the filled bottles are unloaded from the pallets, the 
pallets can be returned to the configuration subsystem 44 for reconfiguration. 
[0019] FIG. 6 illustrates a process for automatically filling prescription orders, where 

9 

some of the orders include more than one size of prescription bottle. The process is 
performed by a carrier system incorporated into an automated prescription dispensing 
system under the control of a host computer. 

[0020] The process begins at step 100, where a list of patient orders comprising one or 
more prescriptions per order is received by the host computer. The list can be organized 



by any number of order characteristics, for example, the date the order was received. At 
step 102, the host computer combines the orders into groups. Each group comprises a 
total number of bottles that is equal to or less than the number of available compartments 
on the pallet (e.g., 25). Where the filling system includes multiple filling machines, the 
system software can combine the orders in such a manner as to minimize the number of 
filling machines required to dispense pills needed to fill the group of orders. Orders 
which are shipped to a single shipping destination or orders for a single costumer can also 
- "be grouped together on a single ^ - " 

number of bottles of each size required for each group of orders. 
[0021] At step 106, a pallet is positioned in a puck unloading machine. A group of 
orders is assigned to the pallet at step 108. Because pallets are processed cyclically 
through the system, the pallet received by the unloading machine will ordinarily have 
pucks loaded on it from the previous group of orders filled using the pallet. At step 110, 
the puck unloading machine preferably removes any pucks not required for the currently 
assigned group of orders. Removed pucks can be placed on an accumulation belt for 
future use. 

[0022] The pallet is then processed through one or more puck loading machines. As 
step 112, the pallet is positioned in a puck loading machine. At step 114, the loading 
machine adds the number of pucks required for the next grouping of orders. Multiple 
loading machines can be used, each machine handling a different size of puck to 
accommodate a different bottle size. After exiting the loading machine(s), the pallet is 
configured with the correct number of pucks for each size of bottle in the group of orders 
assigned to the pallet. At step 116, the pallet is preferably transported to a bottle loading 
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station where the next available bottle of a given size is placed in the next available 
compartment adapted for that size. At step 118, the pallet is transported to one or more 
automated filling machines and the bottles are filled. At step 120, the filled bottles are 
removed from the pallet. Empty pallets are returned to the puck unloading station at step 
122 and the pallet is reconfigured for the next order. 

Puck Unloading Station 
[0023] FIGS. 7 and 8 illustrate a preferred embodiment of a puck unloading station 46. 
-A-pallet"20is~transp"orte"d"to conveyor 527 Pallet liffand 

locate mechanism 54 preferably lifts the pallet from conveyor 52 and precisely positions 
the pallet for unloading. A puck picker assembly 56 is used to remove pucks from the 
pallet 20. The puck picker 56 preferably includes twenty-five grippers 58 (corresponding 
to the twenty-five compartments of the pallet) for selectively gripping and releasing 
pucks. A set of three linear actuators 60, 62, and 64 move the puck picker 56 to position 
it to remove pucks from the pallet 20 and release them on one of two accumulator belts 
66 and 68, which transport the pucks to the puck loading stations for future use. A pair of 
x-axis linear actuators 60 move the puck picker 56 along the x-axis to position it over a 
pallet 20 on the pallet lift and locate mechanism 54. A z-axis linear actuator 64 moves 
the puck picker 56 up and down so that the grippers 58 can grip and remove the selected 
pucks from the pallet. The pair of x-axis linear actuators 60 move the puck picker 56 
along the x-axis to position the puck picker 56 over a lower 75cc accumulator belt 66. 
The z-axis linear actuator 64 lowers the puck picker 56 and the grippers 58 release 75cc 
pucks 30b onto 75cc accumulator belt 66. For 120cc pucks, a y-axis linear actuator 62 
and z-axis linear actuator 64 position the puck picker to release the 120cc pucks 30a onto 
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an upper 120cc accumulator belt 68. As those skilled in the art will appreciate, the 
invention encompasses and teaches variations of the puck unloading station, including, 
byway of example, stations without pallet lift mechanisms and variations of quantities 
and types of grippers, puck pickers and linear actuators. 

[0024] FIG. 9 illustrates a preferred process performed by the puck unloading machine 
shown in FIG. 7 and 8. The process begins as step 130 where the pallet is positioned in 
the machine. At step 132, an RF tag on the pallet is read by an RF tag reader to identify 
the compartmMt^inwKc This"inf6n^ 

after pucks are loaded each cycle. At step 134, the host computer determines the number 
of extra pucks of each size by comparing the requirements of the assigned order group to 
the puck configuration currently on the pallet from the previous group of orders filled. At 
step 136, the unload puck picker is moved by actuators in the x, y and z direction to a 
position over the pallet. At step 138, the grippers of the puck picker close on pucks 
selected for removal from the pallet. The puck picker is the raised at step 140 by the z- 
axis actuator. At step 142, the puck picker is retracted along the x-axis by the x-axis 
actuator. At step 144, the puck picker is retracted along the y-axis by the y-axis actuator 
to position the puck picker over the 120cc puck accumulator belt. Selected puck grippers 
are opened to release 120cc pucks onto the 120cc puck accumulation belt at step 146. 
The puck picker is then extended along the y-axis at step 148 to position it over a 75 cc 
puck accumulator belt. The puck picker is then lowered at step 150. Selected grippers 
are opened at step 152 to release the 75cc pucks onto the 75cc accumulator belt. The 
puck picker is then raised by the z-axis actuator at step 154 and the process is repeated 
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until all pucks have been removed as required to achieve the configuration of the group 

■ 

of orders currently assigned to the pallet. 

Puck Loading Stations 
[0025] FIGS. 10 and 1 1 illustrate an embodiment of a 120cc puck loading station 48. 
A pallet 20 is transported through the loading station 48 by conveyor 52. Pallet lift and 
locate mechanism 70 preferably lifts the pallet 20 from conveyor 52 and precisely 
positions the pallet for loading. A puck picker assembly 72 is used to load pucks onto the 
-pallet 2 0~ The puck ptcker as^mbly r 72~includes"fi ve^ppi^74T6rl><=^ 
and releasing pucks 30a. Though five grippers are used in the illustrated embodiment, 
the number of grippers can be varied to efficiently load the number of pucks of the 
particular size typically required. Upper puck accumulator belt 68 delivers pucks from 
the puck unload station 46 to the 120cc puck loading station 48. Linear actuators 76 and 
78 move the puck picker 72 to position it to remove pucks from the accumulator belt 68 
and selectively load them on the pallet 20. A pair of x-axis linear actuators 76 move the 
puck picker 72 along the x-axis to position it over the single line of pucks on accumulator 
belt 68. A z-axis linear actuator 78 moves the puck picker 72 up and down so that the 
grippers 74 can grip and remove a selected number of pucks from the accumulator belt 
68. The pair of x-axis linear actuators 76 move the puck picker 72 along the x-axis to 
position the puck picker 72 over pallet 20 on lift and locate mechanism 70. The z-axis 
linear actuator 78 lowers the puck picker 72 and the grippers 74 release 120cc pucks 30a 
into selected containers 26 of pallet 20. This process is repeated as necessary to load 
pallet 20 with a desired number of 120cc pucks 30a. 
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[0026] The operation of the illustrated embodiment of the 75cc puck loading station 50 
is similar to that of 120cc puck loading station 48. FIGS. 12 and 13 illustrate an 
embodiment of the 75cc puck loading station 50. A pallet 20 is transported through the 
loading station 50 by conveyor 52. A pallet lift and locate mechanism 80 can be used to 
5 lift the pallet 20 from conveyor 52 and precisely positions the pallet for loading. A puck 
picker assembly 82 is used to load pucks onto the pallet 20. The puck picker assembly 
82 includes ten grippers 84 for selectively gripping and releasing pucks 30b. Puck 
accural^ 

loading station 50. Linear actuators 86 and 88 move the puck picker 82 to position it to 
10 remove pucks from the accumulator belt 66 and selectively load them on the pallet 20. A 
pair of x-axis linear actuators 86 move the puck picker 82 along the x-axis to position it 
over the double line of pucks on accumulator belt 66. A z-axis linear actuator 88 moves 
the puck picker 82 up and down so that the grippers 84 can grip and remove a selected 
number of pucks from the accumulator belt 66. The pair of x-axis linear actuators 86 
15 move the puck picker 82 along the x-axis to position the puck picker 82 over pallet 20 on 
lift and locate mechanism 80. The z-axis linear actuator 88 lowers the puck picker 82 
and the grippers 84 release 75cc pucks 30b into containers 26 of pallet 20. This process 
is repeated as necessary to load pallet 20 with a desired number of 75cc pucks 30b. Upon 
loading of the desired number of 120cc and 75cc pucks, the pallet is placed in the desired 
20 configuration for filling and is transported by conveyor 52 through an automated filling 
process as shown in FIG. 1 . 

[0027] FIG. 14 illustrates the process performed by the preferred embodiment of the 
puck loading machines described above. At step 160 the pallet is positioned in the load 
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position of the loading machine. At step 162, the puck picker is lowered by a z-axis 
actuator over one or more rows of pucks on an accumulator belt. At step 164, the 
grippers close on the desired number of pucks to be loaded. The number of pucks 
gripped is determined by the requirements of the group of orders assigned to the pallet. 
5 At step 166, the puck picker is raised by the z-axis actuator. At step 168, the puck picker 
is extended along the x axis by the x-axis actuator to position the puck picker over the 
pallet. At step 170, the z-axis actuator lowers the puck picker. At step 172, the grippers 
opentOTnsertthe puclc^intoselected compartments~6f the pallet" Afstep T747the puck ~ 
picker is raised. At step 176, the puck picker is retracted along the x axis. 

10 [0028] Although the invention has been described with reference to a specific 

prescription dispensing embodiment, as will be understood by those skilled in the art, 
other embodiments and variations may be made without departing from the spirit or 
scope of the invention. For instance, the system and method is not limited to prescription 
bottles and can be used in any automated process for filling containers of various sizes 

15 and shapes with various contents. Accordingly, the example described herein is intended 
to be illustrative of the invention and are not intended to be limiting. The scope of the 
invention is defined as set forth in the appended claims. 
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